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fcrn-rr^ f*^(DSg?j^^fi0^>. &c*t\ Saturn 
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1 

in. rte<££ZW&&&&1r^ ? h<D®ft 

t. 

tt3CZMPJiK:^lt&BltBHA9ibci3EK9 KC*»f*<Dtr 

rmw&gLo 40 



^32002-2 10 681 
2 

^Mc>'i5$®^t^n«§g:tt^t. ( !) > 
MPttjg^S^*r^>^i. ( c) I3ta#« (a > tcj: 
<t>> tc J: * 3 nfc Z M P _br^ C*mM&7m$b 

S^^r^^Si . ( e > m&f& ( d ) IC£ *) 
&#>e>totcmSmmcj: < b > 

$mc2MPJixnj§a^^«pci<^ Kvz-immc 

< d > So'ETia^Jg < f > K J: 0^>*>ttA:J^ffl&S 

$u^sr^-> c. (a> p^^n^sbfT^^'T^A: 

U32^i£ (a> ttrjiossaE^n&asniitttc^iritrz 
kd^s^e^^jii^c. uaa^is <a> (cj:Qttft 

h co t- *tvbff* -turn o<^^->> \-&&m-?z> 

$^cZMP Jb Cmi2§^^fift Di<vh^9 CC 

^c^-e-^> h^^cST'S^^. <F > l9ta¥^ 

^TifeilftbC'iaiU^^^^^i. <G> R9ga£D3^ 
CXISta^MB: <F > tc J: 0 ^tti $ nfc2im&$bmT&:ic & 
15EB(W«PSfcosj*r hob r^*<4, o-'l/^a, 5:^3- 

«KD«?i-r-5^fSi, < i > m&m% <g> tc^o^a 
JMBtf^^i^^-jfv h«»iEux. Kraals (D> 



3 

££♦ 

•j. 

(F > KgKatt^ffi^^^-SBysB^K <D) 
<DH*, JESHilSfr, ±KStt«:j:-> c^t> 

<d> &m<Dm&&i&&&<of%%ii£&z&z 

(DM*, !&mib. ±mmftiCJ:r>X&.0 

[emus i 2 j H^rga<o±KiS*^jfiiBJ»**«>-5^ie 

<FM*. OSMfb, fWSilttfc: J: o X£.OZMtmZM 

<f> t*. H#ra^«t*sa»«>i!i9»«:a&ft^xst» 



<3) 4ffil2 0 0 2-2 10 68 1 
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*r*5 & <!: ^ £>ie*jp 1 5 K l2tt<PM9tVlfr 0 * ? h <Z> Ac 
n. TJtt(CJ:«N3C94€rt?^^^^6C>0«K9 hCDftff 

P ± to £m tafifcS*£*8 a ,* Y<omtihO>B-$k±- 
40 itXD&tfm'&ttmo 

en i m±cs)BtEa 



5 

x^*?- <a> eejiomdn^JUfi. iw*. ±!S<^1 

m D co^e - ^ > h * tT fe?B-rJK^S^i^*^ ^a? 
^^jcc j: -XmiZ^r ? ^ < b > «: <*: Sfc^S *tfc Z 

v ( d > ^HylE^'T- ? :/ { f > £#}*&€>*ifclW 
[lg*Jf 2 0 ] ri*< i4>±ftfei!Ws^T*C«f.«$ 
Z>']S $ OD -5 I ^x^ ^^i, 

m^*xzupftM&wcx.r <c> isia 

-?*C§9IS^|B: < B) iCJ:OI^$n^cZMP_h*C*<.V^ 

->>h^taT^>A^^^<b, <D> mU*7~?-7' 
<C> tCot0^tt4^nfet >*gi^ti-'^liO<7>^: 

T. SIISX^ :f { D ) IC ♦} 5fe«>*>nA:«lfiBjSStoiS 
<U8?KJ:^Tiwfa*~7- <B) tc<*:Og£*£to:fcZM 

->0 h^^ffl^^^.^ i'^<L, <F> H^AT v :/ 

< E > cc J: 0 ^B^nfe 3 -isS »J <C^- * > h^ft* 
m?±f&MM<Z&WM&&#>2>* : r ?rft y < G > miZ 

< D > £:t>*f?ia * *7 < F > J: 0 Msn&iM 

s^f^cc zta zwi&x ^ ? <b> ic±*m-zLzntc 

ZMP±X±CZWi&m5K,®fi>C*-, hO>f D 
,£t>' a -sag 0 o:-^- ^ > h entire* ? 
*7*£. <H> msAy-?? <G> tc^p>^L£a$nrcfcr^ 



<4) 2002-2 1068 1 

5 

h&^IEOt:, Buta*?- v -7" < D) xtiaraax-r 

<F> ICP5?S^T**^?*7£. fc^tT&CiS: 
[15^2 2 ] ^ ?5>frC. 

<F ') ^j^CDifif^^^^IijlBX^^^* <D> 

i(;^2MP±M->> hi. igasOTMiifirtS 
i i&km 2 0 ^i2$x<D^i^Sb a & ? V o> 

7(D> xit. &m<»m&zm&&<om&<'C&ztex.x 

^ O ^S&* Z M P±C>^ - ji > h tc 7 - »J 

40 [is^2 6 ) mzz<o±&&&<»&wm&&&>4> x-r •? 
^<F) r-it. ESfigft. f*^s^i<: <h-:t'ii; 

-7 { f> r ii. ^m^^^^^Kisttcs^^Ar 
tt^-r ^> , ci t r ztn&m 2 o tcwsM<om^ 

50 7<F>Tii. f4»S»^^^r^C ^sS:^ 



(5) 

7 

2 m P±<D^e - a > h tc v - y jLft&Jraa o r v 

3ftBM£ 2 tifciS Efr < 5? - > K J: 0 £ b Z M P-btc 10 

ntc mk> < * - > * fflLT * * - >«sie^ i , 

[ 0 0 0 i ] 

p?k* h 

*D3*v&p— t* j? * a— > ho 
C 0 0 0 3 ] 40 

h£££<Z>^£RiP;K? h (industrial robot) *C£>-? 
fc. 

[0004] T-JL&ajfi? t4>£9ti:, &*>1%Jz<om 50 



4$B9 2 0 0 2 - 2 1 0 6 8 1 

ftp v Y CCjfck UT^*C^*lfi^iiWT«0afcO s «5 O < 

rAIWj ^U<ii r ARBS J C0P#9 h (huraanoid r 
ebon) WMMbasK^ l-ccmr^9RfOl^^ttJil 

[ o o o e ] xmrnmo < **Araaa<t 2 

mxro> 2 ^-m^GjE^ ^ci w * j: ^ . 
[ooo7] Amt4^m«MjSx'A& # rt*t> 

i^. e<DMM^«^Kt/tr. Aiaco^^fttfP^v^ 

a. h^-^ic^^^P-fe^^rilO^C. 

I 0 0 0 8] 4> ^ ! ABIO^f- ht-il'C*>S 

tt»astc*jW-6AffKt»<z>30g*?T^SSPi<^ 
^C^^o cvmoa*? AMCD^iHRttCDd^ 

<z>«srr * A«5?jiie^«>afiis*ffe«:^H o. 

ifi TAfel^j -r^ti^AM^BlO^titlBlGtia^UX' 

[ 0 0 0 9 ] W*W, tt^-CI*ttfeJGtt«**9£Btt* 
^6W€r510»EW&^«:SJfeCC*>i»rP*!? htO* 

mb^^ttl&ttZOXl'ZZfl&ftv*? YV>-fii)K -3. 

p^v Koa> ha-juj <e^mi$irj^^35:g5<is 

^>No.25, 1995 APRIL) &«flK>C i > . 
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[0 0 1 1 ] a*- b<D&&£?£mWZ. h<*>|£ 
tt^^^^WA^toti-S^fe^-So *fc. raj: 0 

rZMP ( Zero fcbmenx ft>in*> J 

[0013] WsS^sba*? r- <&&&&m&l'4& j Pf&iyu$ 

<D$*mf)iklcmT2>&g:C0&< C<Z>ZMP£ifc?i<E> 
OC^Cti, fcTiOTir Vukcbrato/ic^"LEC5CED LCGCMGHTGN 

robots'- <nm— r^fo^-,. h 6ai^>sj 

[0 0 l 4] — SttCl*. 4J£^TcfcDfefc^-^y^ K 

fio. *?f^cr>ZMP*«fS^^s l/^W'C, c 
^ *»S«iS<^fl^#^«».*SlKDraS«. 2 a 

[ 0 0 1 5 ] K^»3fe*J**l»fl5S««*c 
mi mr>& *> *> • 

[0016] PA ill*, $$f5¥5 - 3 0 5 5 7 9^2>#StC 

& e tn*tk: $ h± % £ *> ic ox&m&n 

^ttft<»Xt»*. 

[0017] «Ba^F5 - 30558! ^£$EK12 



<6) 1 0 68 1 

10 

fccommtov*? hit. zMP*fi3itt3s>vato i&m 

f&) F*!^ Xi*. ^B#CCZMP^J#^^^ 
tC^6£C/Aio C<©*g-£S\ #ftfc£ , ^ttXfeiMeHgttfl£ 

[00 1 8] 4£8a¥5-3 0 5 58 3^}>$Ec<: 
1*. ft>2^S&a*? h(D$#3UK$ZMPStttt@iCJ: 

10 3^0«M9*dti/c*?f^f-> • ZMP 

u£ C £ Xggfc&iairS' £ C <t #T'3 
*AiZMP=5:a#,^^*iria!*r^cC't:\ MW3fel#i8 

[0019] */c, ttRHtS - 30558 5^a»tC 
ti. HMflPflba^c? KDSi6i4a*ZMPia«iaiBtcj: 
20 -stgiiw^^t^^urt^, ^Wt)^. m-2; 

[ 0 0 2 0 1 * tc> <&m^ 5-305586 

^x&\mv&&i£^>xmtnL,xi,>i>. -3-**^. 2M 

[0 02 1] _hi*l/A:J:5*<: v Z M P *«TElS[*i]SWWa 

* O— jH(*— > h ^H2f D i 5c Z> « ^ HSflR-T ^ C 
I 0 0 2 2] **^a^i^>5fe»WJa*irSiE 

ftlsXit fcT ^ |fcl£CXtC a - CO* - >' ^ h W 

40 r- Oc < , 3-lir^^z$iiU0cc4>*-->c> h;^^: 

[00231 S1 1 ICU. 2 v bV&i? 

i^-^^f^^e-^O KNin 

[0024] cocr^^va-ii*-^^ rii, ^>^rS 
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[ 0 0 2 5] ffll*.**, -^mi®Acc^<:i«?s$nc^^» 
W2 0 0 0 -2 06 53 1 4tm$ffi»fc:t*. ffigoSSSawS 
ZMP*l&. f*»3*^-> t ±ttStt 
- xcft-?*, >r IMMMX ^ - > C t CC 

[0 02 6] ^ow. mms-ci*. add. # 

S^E ZM P JiCC'O- jlmswc t: ? 0 J > 
±it&3iiig& £ Mwc-?i law $n-ci^i> 

[ 0 0 2 7 ] * t ic £ i£#<Z> a-s£iel 0 co»^ 

[ o 0 2 8] * fa&mz>u £<B»m*. mij£ffl& 
tegs *ws<&fa ^wzvmmt&mt St 

[0029] d*cc, Z;*fa<^gi&£^W<-*TU£^ 
IDS**:, DK-^ h^Sttt^^. tf?f<B9. D 

[0 03 ! ] CC&zmt. ftfc&&xmsb?2>mi<:i*< 

[0032] 36icft-rrnu\ ,\/<gjtf<DM3:flfk>t:, 
3 - o - m > cc-^^^^ \t&\mm 
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[0033] 

C 0 0 3 4 ] #^<^3£#<2>l3fi<K*. *i**tT**a> 

l o 035 ] *;%mo>$ zzt&metox. foms.ftm.&x.en 

I 0 0 3 6] 

t. m&^£t\tc±f&. T&<oMmc£r>i:£_ 

[0037] [fie*^**] fflr'*>»WL/3TcJ:5K: % i 

^ieiisl ^SSS^^fT 2> a -saJU « coft 0 , $ v 
40 [0038] *^<D^T 1 OC^WtC^Jfe^^ja^ ^ 
- > «r^"T ^^t^SE Z M P±'C^kl^ 0^3- 
[0039] 1 (Cm^K&Zmft&gyv*? 

v<o&mm&mkmc&Y$mwTimc£n\z. zmp 



(3> 
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si. a-ii(?>3S<^i^^^cc^< 
[0 04 0] TJ&^<*e$S|Kcj:£!&^fElg 

«c * w * *as**ir c <l & x * z> . io 

[0042] -W^ifi 2 S*?tSS<Z>e! # * h CC««?H* 
[00431 *^ C <?><*: 5 t£±&tM$hit, P*K*l-4> 

[ o 0 4 5] 2 &mTM<Dmz&sbv#v ^ 

[ o 046] *^w<om2<omm^&z&?^&v7K ? 

&;<2~>&mtt*&&^ZMPJLX'&{$l£&C2> 
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i^U<c-mM^^^xm.^zUP±^i^xmmc±o^ 
z-$m •> <^ - >* > t £ f T fcffrr <fc 5 ^JJ&cc- 

[0 04 7] i f )t)^2S^«^S!ia^ y KC 

[0048] * ^c, ^^CC^2C#lfficc^^>»p^«& 
a^@0 art? h^9- 

[ 0 0 4 9] IfcdS^r. T&k*$>{$$$£$l£J: 

&'&®u^-?. ±f&<o&mc£^xmj&<:<o\&<omift 

[ 0 0 5 0 ] JL*&v>&mZ. J: ♦mftWtcli, WKh3^> 

[ o o 5 i ] —mntt&iL z &#m&coa # ■? h 

[0052] ^ (D^Jcaii, i>/t£ < ± i> 

<b > mia^SSHiA^^^ <a> <<:J:0ag:^5nfcS 
^ i < c > Bfria^SXi**^ v 7 ( a ) tc J: 0 



<9> 

15 

Z>m%Xl*A "ry^ft. ( d > gyg2^IRXii^ 
i£* ^-^4. < e > BiII2^f£Xli* * * 7' < d > tc J: 

£**6*^£Xli* ^ 9 7i, < * > Wffl*HXl* 
< d > { f > K J: »j 

[0053] *^<&m$<7:mMKi&Z&^$h*# * 

mm. jt&<omm>&&ittt&-&tj:zm#<om 

m$<c>M$btc <*: r> r sftit z M P ±ici*i,*xm&K: $lcz> 
b - f Ail *) <K>* - * > h £ n ^: 5 *J:JSte@&*: 

HUSO ^en^2nfc*££^t£. b-^f£, 

[ 0 0 5 5]$ -<WM8<Z« 4 <7>«*J® te. ^ < £ *> 

<B> PlS^iaXt**^*:/ (A) tCcfc*JSft*5tiA:a 

^£ <C) imiaJ&st^sao*? h<£#j6£^^*^ 
<^C. iuIH^fS^JiA^ ? ~f (A) <CcfcOSft*5tifea 

<B> ccj:oisr^$nfcZMP±r'*u^>gjisS(i^fi& so 



4$^20 0 2-2 1 068 1 
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a?K* l cot:? ?m$to'u-)i*m 0 cent- ^ ^ h^^t 
S-r-s^jgXvS*-?' ? ^i. { d > aiiie^x***^ ? 

t£*^?7<t. (E> PtS^s^J&ct*? K»00MHfr€: 
S^fclS^r. BHlB^ifeS:**^^^^ (D) tC^O^iC) 

^>ti^cfi5^is^oo5£t(i^<: ^ r wsa*ax«^ 5^ - ^* 

<B) ccj:*i|^'$nA:ZMPJir'Blj§aJfe)^^ai<^ 
Xf^i, < F > ifugB^Xl**^ 5» 7" { E ) ICJ: 0 

<b> K£*)mz$ntcZMP±X'±i>&mMW7Wtii 

Xv*^'7---7* <G> tCcfcOSSfcBSn/cf ? o-.'l/ 
S:0'9 — mat? cD^e- > > h ^^fiE<D^FS(ii^^r' 
^nc^^issfi<z:« <t ^ a ^Xii^ f?7i. < ! > 
pia^^xt*^^^^ (G> «cj:o»ai$nfcfci *-^* 

ftaixb-cdbtitir, sft^z MP±«c4dw*#issas*^u 

co^e - ^ > h ^ ft^IE (./ r . miB^mX&^ ~r v ~f < D ) 
Xv*HuiE.^&^v*X*r ? ( F > ocps^v^ £3MSXti 

[ o o 5 6 ] ^m<o734<cm^Ktf;zmjx&mv# ? 

^ - > ^tT^-^^c: iSr^ z MP ±r-^<*^ ^ o ^ 

i*^cciS^c<*: ->r^ZMP±oc^*rm<*^^iv^ 
^ - nm o — ^ > t* t:iT^ ^ ^ * -hjft<z>s«& * 

I 0 0 5 7] $ -4c^cc^4 <Dlfl@CC^^Sl^fiip 



<io> 

17 

t^*?Mtmzo*v v terns zm&fffr. 3?j*, 
mumxiz*> €> * i> «>sKe o JbJtta«W4n*c 

[ 0 0 6 0] ^ fc, PI2(Z:«^Sfi&cr.^ft(|?^^^^^ 

;M*iBrtaifru: <J: o o 2 M P Jbo^e - ^ > K 
i<z>^^^^?< c i ^ J: ^ r !^ Sfc£#><J>*S ga*? £ 

S7.i^f ? ^ < d > it. &mv>mM*mm&<D&mc 

tZMP _b<D^ - > r K ? - »j x §g gftMHI 

[0062] s /£, piacc'±^s^>aft^^>K^^^ 

J£3?.fc*A-7 * ^ < F > I*. f*$£i£Sfrfc: £ - T 30 

<L K ^ r ±KEtt<D^»?4^«>* A ^ ^ J: 
[0063] 2 A:, lu^ii^jSfi&cC'ififl:^^5K^^^ 

±MM&<7mmw&&&z^m <f> jewm. <* 

Oil f£M*r:£tf> £ J: ^ tc L, C I 

[0064] s /c, -*m*<om 5 <D@isii v ^ < <t *> 
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[0065] i5i2ii^»<^->SS^^JSi*, d> 

[0066] 2 £*ff mj9$8&1tovi'tf? V ifi. ±fe, 

[0067] *^<D^5 «XM9tCf&& O =i< ^ h ^Std 

<^ - > OX 3Btt^<4? - > *r*SIE-r ^ C i 

•car** 

[ 0 0 6 8] i 0 *>W 2 S^T^O^^fifta^ ^ h 

[0069] ^ *m%<cw;5<o®mtc{&2>v&? h 
[ o 070 3 #^<D2^Kf&<oetfl. 4^t^>*u^ri> 

[007 1] 

[00721B1 so^2^«i^Bj<z:^Btetc«3n-5> 

£93t&*fta*7 h 1 0 0^Btj^j£iyr^<7>^*?^^^M 

fi&a^r ^ i o o&^m?zmmm&&M&&mxmt>c 
[0 07 3] mzvcttr*:*>ic^ §nx,®ma#? h i o 

[0074] ^HST^-gTOSH*, ^gpa-^ 

2i. WB0^9 9-tt3^. mraSin-.'U^4i(,^3 

[0075] ^^"c, ^ra§5t ^*«i8i % M 
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! 1 mfoa-Ml 2£. ^mm&t: > *^13i, 

X\ *mw^CkZ-eas&&£iKj£TZ» utc&->x* 

[0 07 6] ft*f^li5i. fls« 

P->M£6<t. |*»9-tt7il^3a4*4St^ 
[0 07 7] Sftu TJ&£m/^*S*<»&&&$. J»M 10 

iil8i, fflsasstf-;? ^«i9i 4 £1MMItt?*tt2 

-6. JRNSIf ? *M 1 7 <LJfc&SS3a- 

iH* 1 84>.%j£i£* "*^&Jlf5)tC^^asK^ 1 0 04>JR 

[0078] UltlBStWt -«HEtM9(C«^!W3^ 20 
fifcPsK? r ! 0 0£ft& U Xit. ^IfC3 + 7x2 + 3 
4-6x2 = 32 SS^^ C iiC^t^ ill. x> 

[ 0 0 7 9] ±tf Ofc Jt 5 ftftBt&Sftcitf * H00 ifi 

<ttM¥ i 1-333 8 6^m«8) tc^^nr 

[ 0 0 8 0 ] B4CClt ftKSWfrPsK* r 1 0 O&tttD 40 

CC. N3WitiD4C? r I 0 ott, b h<E4gj£*3ts*iiOfc 
r3G, 4 0. 5 0R/L. 6 0R/L 

[ 0 0 8 1] HaWttatf? r i 0 0±fta>ftff«:, *J 

so^x? r soKj^r^te^^sn^ sasjulx 

? h8 0ii, CPU (Central Process! no Umt) 50 



4*892 0 0 2-2 1 0 681 
20 

Stl&£WSItt8 1 *SEI»*>nsK^ h i 0 04>& 
«WW*±0^-*t>:a v> F4>tt5E£f? ^ * > *-:7 
<l^tl4>a^<./<CiO tt*£dAJ£MaBHt8 
2-t C«.«$tl^o 

[0082] *^*.^-r^±t?. COfclJffll^x ? r 
8 0CDSfl:BIWft*SS*CBffie3 tittle ^4 T'i;J:f*i$as^ 
x v h 4 o tciwsnT^w sw^^.- * Y 3 o cctg 

«UTi>J:t^ **l»K*. SWs^ttcsK? r 1 0 0*ftc 
fclljWjax,, r 8 OfeKfltU'C. IcWMa^? h 1 0 0 

[ 0 0 8 3] |M3tC^l^cS^^a?K- r i 0 Ort<D 

* x - ^ a c a» isr s n r ^ <& . 
[ 0 0 8 4 ] *fc, ?M Otcl*, f^^e 

[ 0 0 8 5] *tc. fiiS^^ ^ h 5 0 R/Lil 
^-;h5! R/Li, J&}§3§5^ ^ h 5 2 R/Lt, i5 
fetjiji ^ r 5 3R/Lcc$fl^>fb$n^^\ sB9S5b ^^ 
§s8. PR8fii5u-jUii9 . ±IS9-«10, WKSpb-^ 
I, Bt(55S3c3-;H* 1 2, ^efKSSb-i? ^f*l 

3. ^wnffa-Ji'tti 4co#T^^r^>^6gspe j? 

[0086] $/c, §&^^ y V 6 0 R/LI&. ^Cfti^ 
■i- 7 h 6 1 R/Li, v r 6 2R/Li. 

-ax v r 6 3 R /L tCSjffl^it^n^. ^^£33-^1 
6. a5fflR3b*v^iil 7. S5BaSJP-^l8. §3?^^ 

f^ai9. ^m^b*^*^2o. &mfia§5p-/u 
^2 K^^^^^ii^^aaK^B-fAr^^^x-^A 

p-^iir ^x-^r A tl ^i2{i5nrc^. 

[0087] s^^c^n^r^^^x-^A,. 

^W^MAC^f • r^*3.x-«S? <fi|^> Ti# 
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(0088] *m^^ ? b 3 0 , tti^SM^ ? h 4 0 , 
ffiM&z- y h 5 0 . #JKI^^ ? h 6 0 ft £T4>&Jgift.a 
- 9 b&tC. r * * a. x- ^SgAS$0f«)ffi<7>Ii|*lJ(!W5P3 
5. 45, 5 5. 6 5*BMd*it:i»*. 6Bl 

S5*z>^9 l#j:*9 2*£^1T&££*>K > 

* h 4 OrtKv*. *H»«t«r*«»* >^93 

[0089] &tfc*sas-fe:^9 1^592 li v WitttS 

xftf&znz. <£*Hz>^9 3fc*. 
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